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Space Transportation System Launch Profile
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Possible OMS assist 
burn during nominal 
ascent. Occured on 
some performance 
critical missions.

Velocity (MPH)

Altitude (Miles)

MACH Number

681 1,410 2,067 2,780 3,413 4,102 4,786 5,470 6,158 6,829 7,566 8,231 8,934 9,621 10,265

3.42 11.08 17.24 24.56 43.52 54.31 60.77 64.71 67.06 68.25 68.72 68.61 68.19 67.59 67.01 66.33 65.69 65.09 64.56 64.23 64.02 63.91 64.01 64.32

10,966 11,612 12,302 13,049 13,681 14,345 15,093 15,754 16,386
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Main Engine Cutoff 
(MECO)

ATMOSPHERIC 
LAYERS

  
Although liftoff begins at the ignition of the Solid Rocket Boosters   

(T - 00:00), the Shuttle’s three Main Engines ignite 6.6 seconds prior to this.  This gives the SSME’s 
time to ramp up to 100% thrust, and for the Shuttle’s computers to give the “go for launch” order to the SRB ignition 

sequence.  Once that sequence begins, there is no going back.  The shuttle will lift off the launch pad and begin its ascent.  Just after the 
Shuttle clears the launch tower (T+ 00:07) the vehicle initiates a roll, pitch and yaw sequence.  This aligns the Shuttle to the desired orbital plane and 

allows for clearer communication  between the shuttle and  Houston.  

Around T+00:30 the Shuttle’s Main Engines (followed shortly by the SRB’s) are throttled down to ~65%.  This reduces the forces exerted on the craft caused by aerodynamic pressure.  The 
duration of maximum aerodynamic pressure can vary, but thrust resumes to 100% around T+01:30.  This is also known as the “thrust bucket” due to its graphed appearance.  Solid Rocket Booster 

separation occurs near T+02:00, using small thrusters to ensure a clean break away from the external tank.  The SRB’s will fall toward the Atlantic Ocean, where they are retrieved for re-use.  Some missions 
may call for an Orbital Maneuvering Sysyems (OMS) assist burn, where excess fuel could be burned off to save weight.  The quantity burned and timing could vary according to mission specific conditions.  

At ~T+05:30 the Shuttle performs a “roll to heads up” (RTHU) maneuver.  This realigns the Shuttle to strengthen communication signals, this time with a satellite above.  Prior to STS-87, this maneuver was 
not necessary because of a ground relay station in Bermuda, which has since closed.  Main Engine cutoff occurs at T+08:30, followed by External Tank (ET) separation shortly thereafter.  The ET will fall back 

to earth and separate upon reentry.  At this point the OMS burn and RCS systems will nudge the Shuttle Into its orbital path. 

Although launch profiles can vary from mission to mission, the  
majority have closely followed the events laid out on this sheet.  

An attempt has been made to organize real data alongside a 
visual approximation of the Shuttle’s actual flight path.



ORBITER ENTRY + LANDING
 POST INSERTION PROCESS
 PHASE I: ENTRY INTERFACE.
 PHASE II: TAEM INTERFACE.
 PHASE III: APPROACH + LANDING.

RUNWAY END
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40° ANGLE OF APPROACH (AOA)

2,500 FT.7,500 FT. 







































































































































































































































−
























































































































































POST ATMOSPHERIC INSERTION PROCESS
1) RECONFIGURE TO ON-ORBIT SOFTWARE AND GPC CONFIG.
2) ACTIVATE RADIATORS.
3) OPEN PAYLOAD BAY DOORS.
4) PURGE THE FUEL CELLS.
5) DOFF AND STOW LES, RECONFIGURE COCKPIT FOR ORBIT OPERATIONS.

DE-ORBIT BURN
DIST : 28,865 km (12,966 miles)
ALT. : 282 km (175 miles)
SPD. : 26,498 km/h (16,465 mph)

70 DEGREE MAX. 
BANK ANGLING

END - PHASE I

BEGIN - PHASE II: T.A.E.M. INTERFACE
  (TERMINAL AREA ENERGY MANAGEMENT)
  2A - S-TURN MANEUVER
  2B - ACQUISITION
  2C - HEADING ALIGNMENT
  2D - PREFINAL

END - PHASE II

BEGIN - PHASE III: 
  APPROACH + LANDING
  3A - TRAJECTORY CAPTURE
  3B - OUTER GUIDESLOPE (OGS)
  3C - PREFLARE + INNER GUIDESLOPE (IGS)
  3D - FINAL FLARE
  3E - TOUCHDOWN

END - POST INSERTION PROCESS

BEGIN - PHASE I: ENTRY INTERFACE

40° NOSE 
INCLINE

WAY POINT 1
(WP-1)

14° AOA

20 DEG. 
AOA

1.5° AOA

1B

3C

3D

3E
WHEELS DOWN @ 300 AGL

2D

2C

2A

1C

1D

R = 18,000 FT.

HEADING ALIGNMENT 
CONES (HAC)

AT PHASE III BEGIN:
DIST : 12 km (7.5 miles)
ALT. : 3.5 km (2.1 miles)
VEL. : 682 km/h (424 mph)

AT TOUCHDOWN
DIST : 689 km (2,261 ft.) *FROM END OF RUNWAY
ALT. : 0 km (0 miles)
VEL. :  346 km/h (215 mph)

*THIS PAGE IS NOT DRAWN TO SCALE

1A - NOSE INCLINE
1B - BANK MANEUVERS
1C - CONSTANT DRAG PHASE
1D - TRANSITION PHASE

AT PHASE II BEGIN:
DIST : 90 km (56 miles)
ALT. : 24 km (15 miles)
VEL. : 2700 km/h (1,678 mph)

AT PHASE I BEGIN:
DIST : 7,600 km (4,722 miles)
ALT. : 122 km (76 miles)
VEL. : 25,898 km/h (16,093 mph)

1A

2B



SRB DISASSEMBLY 
FACILITY

SRB RECOVERY & 
REFURBISHMENT

EXTERNAL TANK
RE-ENTRY BREAK UP

ROTATION 
PROCESSING AND 
SURGE FACILITY

TO LAUNCH 
PLATFORM FOR 
LIFT OFF

EXTERNAL TANK 
DELIVERY

SHUTTLE TURNAROUND
& TRANSPORT
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ASSEMBLY 
REFURBISHMENT 
FACILITY

KSC, FL

KSC, FL

KENNEDY SPACE 
CENTER (KSC), FL

REFURBISH CENTER
CLEARFIELD & 
BRIGHAM CITY, 
UTAH

VEHICLE ASSEMBLY 
BUILDING (VAB)
KSC, FL

SRB 
STACKING

VEHICLE ASSEMBLY 
BUILDING
KSC, FL

EXTERNAL TANK 
MANUFACTURING
NEW ORLEANS, LA

ORBITER PROCESSING 
FACILITY (OPF)
KSC, FL

ALTERNATE 
LANDING 
SITE
EDWARDS AIR FORCE BASE, CA

SRB/ET
MATE

SHUTTLE 
MATE

SSME PROCESSING 
FACILITY

KSC, FL

ORBITER PROCESSING FACILITY KSC, FL

OR

FROM ALT. LANDING SITE

LANDING FROM PREVIOUS MISSION

BY RAIL TO UTAH FACILITY

BARGE TRANSPORTATION

After the Solid Rocket Boosters (SRB) 
separated from the stack they began 
their decent into the ocean. At a 
predetermined altitude, parachutes were 
deployed to lessen the impact of 
splashdown. Two recovery ships, 
"Freedom Star" and "Liberty Star", then 
sailed out to recover and return the 
SRBs to Kennedy Space Center (KSC) 
for processing. 

After the Main Engine Cut Off 
sequence the External Tank (ET) is 
jettisoned on command from the 
orbiter. The ET descended under the 
influence of Earth's gravity and 
disintegrated as it re-entered the 
atmosphere. The Michoud Assembly 
Facility in New Orleans, LA 
fabricated new ETs for each Shuttle 
Launch and shipped them by barge 
to Kennedy Space Center.

While landings primarily occured at 
Kennedy Space Center, Edwards Air 
Force Base in California often served 
as an alternate landing site. Other 
contingency sites were also provided 
in the event the Orbiter must return 
to Earth in an emergency.

Spacecraft recovery operations began immediately after wheel stop.  
Systems were secured, crews disembarked, payloads, hazardous 
components and propulsion elements were removed,  inspected 
and/or refurbished. Afterwards, pre-mate preparations began for the 
next mission of that Orbiter.
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COMPONENT ISOMETRIC

GRUMMAN
BETHPAGE, NY
- WINGS

FAIRCHILD REPUBLIC 
FARMINGDALE, NY
-VERTICAL TAIL

NORTH AMERICAN ROCKWELL
COLUMBUS, OH
- BODY FLAP

NORTH AMERICAN ROCKWELL
TULSA, OK
- ORBITER PAYLOAD BAY DOORS

MCDONNELL DOUGLAS
ST. LOUIS, MO
- OMS PODS

GENERAL DYNAMICS
SAN DIEGO, CA
- ORBITER MID FUSELAGE

NORTH AMERICAN ROCKWELL
DOWNEY, CA
- AFT FUSELAGE
- FWD. FUSELAGE (UPPER AND LOWER)
- CREW COMPARTMENT
- FWD. REACTION CONTROL SYSTEM

A
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A
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E
F

G NORTH AMERICAN ROCKWELL
PALMDALE, CA
- FINAL ASSEMBLY

H

H

ORBITAL MANEUVERING 
SYSTEM (OMS) PODS

BODY FLAP

WING (PORT)

UPPER FWD FUSELAGE

CREW COMPARTMENT

FWD REACTION 
CONTROL SYSTEM

LOWER FWD FUSELAGE

VERTICAL TAIL

AFT FUSELAGE

PAYLOAD BAY DOORS

MID FUSELAGE
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MAJOR MANUFACTURING LOCATIONS
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(SOME STRUCTURE REMOVED FOR CLARITY)
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*THE LOWER HALF OF THIS DRAWING SHOWS TILE INFORMATION GATHERED 
BY HIGH DEFINITION LASER SCANNING.  THE CONTRAST HAS BEEN MODIFIED 
TO BETTER ILLUSTRATE THE WEAR ON THE THERMAL TILES OVER TIME.  ALL 
24,000+ TILES WERE NOT DOCUMENTED, HOWEVER THE OVERALL PATTERN  
CAN BE DISCERNED.



OBSERVATION WINDOWS

PILOT STATION

COMMANDER STATION

PAYLOAD STATION

MISSION STATION

PAYLOAD HANDLER

MODULAR STORAGE LOCKERS

AVIONICS BAY 

SIDE HATCH

WASTE MANAGEMENT COMPARTMENT

PRIMARY INTERDECK ACCESS

AIRLOCK ACCESS

The aft  station has two overhead and aft viewing windows for viewing  and orbital 
operations.  The aft flight deck station also contains displays and controls for the 
Reaction Control System, the Orbiter Docking System, Payload Deployment and 
Retrieval System, including the Remote Manipulator System, Payload Bay Door 
operations and closed circuit television operations. CREW CABIN ISOMETRIC

(STRUCTURE REMOVED FOR CLARITY)

The flight deck is the uppermost compartment of the crew cabin and contained the 
Orbiter cockpit and aft station.  The commander’s and pilot’s seats and work stations are 
positioned side by side in the cockpit section of the flight deck.  These stations have 
controls and displays for controlling the vehicle throughout all mission phases in addition 
to six windows to observe orbit operations.  Directly behind and to the sides of the 
commander and pilot centerline are the mission specialist seats and  stations.

Directly beneath the flight deck is the middeck.  Access to the middeck 
is through two inter-deck openings, which measure 26x28 inches.  
Normally the right inter-deck opening is closed and the left is open.  A 
ladder attached to the left inter-deck access allows passage in 1-G 
conditions and the Orbiter in horizontal position.  The middeck provides 
the crew's sleep, work and living accommodations and contains three 
avionics equipment bays.  Attached to the aft bay on the port side of the 
vehicle is the waste management compartment and closeouts which 
create a stowage compartment known as volume 3B.  Just forward of 
the waste management system is the side hatch.  The completely 
stripped middeck is approximately 160 square feet; the gross mobility 
are is approximately 100 square feet. 
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STAR TRACKER WELL



CREW CABIN SECTIONS

SECTION A-A 
(LOOKING FORWARD)

SECTION B-B
(LOOKING AFT)

SECTION C-C
(LOOKING PORT)

SECTION D-D 
(LOOKING STARBOARD)

AIRLOCK ACCESS

OBSERVATION WINDOWS

PILOT STATION

COMMANDER STATION

PAYLOAD STATION

MISSION STATION

PAYLOAD HANDLER

MODULAR STORAGE LOCKERS

AVIONICS BAY 

SIDE HATCH

WASTE MANAGEMENT COMPARTMENT

PRIMARY INTERDECK ACCESS
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STAR TRACKER WELL
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1 2 3 4 5 6 7 8 9 10 11 12 13

ORBITER BOOM SENSOR SYSTEM (OBSS)

REMOTE MANIPULATOR SYSTEM (RMS)

PAYLOAD BAY AND PDRS

BRIDGE FITTINGS AND RETENTION MECHANISMSPAYLOAD RETRIEVAL USING THE RMS

PAYLOAD DEPLOYMENT AND RETRIEVAL SYSTEM (PDRS) RMS AND OBSS GRAPPLE AND UNBERTHING

POST ASCENT/PRE ENTRY INSPECTION

OBSS

RMS

MANIPULATOR POSITIONING MECHANISM PEDESTALS

PAYLOAD DOOR AND RADIATOR PANELS

ELECTRICAL WIRE TRAY

BRIDGE FITTING/RETENTION MECHANISMS

A

B

C

D

E

F

A

B

C

D

E

F

The payload deployment and retrieval system (PDRS) consisted of the hardware, 
software, and interfaces required to remotely hold and control the movements of a 
specified object, usually a payload, and to remotely observe or monitor objects or 
activities.

The Remote Manipulator System (RMS) was installed on the port sill-longeron of the 
orbiter payload bay for those missions which required it.  The RMS was capable of 
deploying or retrieving payloads weighing up to 65,000 pounds.  The RMS could also 
retrieve and deploy satellites, provide a mobile extension for extravehicular activity 
(EVA), and be used as an inspection aid along with the orbiter boom sensor system 
which allowed the crew to view the orbiter or payload’s surfaces through television 
cameras.

1 2 3 4

Non-deployable payloads were 
retained by bolted passive retention 
devices, and deployable payloads 
were secured by motor driven active 
retention devices.  Payloads were 
secured in the orbiter payload bay 
with the payload retention system or 
were equipped with their own unique 
retention systems.  Attachment points 
in the payload bay were in 3.933 inch 
increments along the left and right 
side longerons and along the bottom 
centerline.  Of the potential 172 attach 
points on the longerons, 48 were 
unavailable because of their proximity 
to spacecraft hardware.

Bridge fittings were used to react to the 
load imparted to the orbiter structure by 
the payload, and provided a structural 
interface for both the payload retention 
s latch assemblies (PRLA) and active 
keel actuators (AKA).


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SHOULDER JOINT ELBOW JOINT WRIST JOINT
PITCH: -2
YAW: -180, +180

PITCH: +2, -160 PITCH: +120, -120
YAW: +120, -120
ROLL: +477°



ORBITAL MANEUVERING SYTEM (OMS) 
& 

AFT REACTION CONTROL SYSTEM (RCS)

FORWARD REACTION CONTROL SYSTEM (RCS)

ROLL

YAW

PITCH

RCS JET MANEUVERS

FORWARD/AFT

PRIMARY JET PLUME

VERNIER JET PLUME

HELIUM TANK

HELIUM TANK

NITROGEN TANK 
(OXIDIZER)

MONOMETHYLHYDRAZINE 
TANK (FUEL)

HELIUM TANKS *

MONOMETHYLHYDRAZINE 
TANK (FUEL)

NITROGEN TANK 
(OXIDIZER) *

MONOMETHYLHYDRAZINE 
TANK (FUEL) *

NITROGEN TANK 
(OXIDIZER) 

FWD RCS

PRIMARY 
JETS
VERNIER
JETS

x14

x2

AFT RIGHT 
OMS POD (SHOWN)

RCS PRIMARY
JET
RCS VERNIER
JET

x12

x2

HELIUM TANK 

OMS ENGINE x1

* DENOTES RCS 
COMPONENTS

OMS ENGINE

RCS HOUSING 

OMS AND RCS

The orbiter’s RCS consisted of forward and aft control jets, propellant storage tanks, and 
distribution networks located in three vehicle modules: forward, left, and right.  The forward module 
was contained in the nose area, forward of the cockpit windows.  The left and right (aft) modules 
were located with the Orbital Maneuvering System (OMS) in the left and right OMS/RCS pods 
located on the sides of the vertical stabilizer.  Each RCS consisted of high pressure gaseous 
helium storage tanks, pressure regulation and relief systems, a fuel and oxidizer tank, a propellant 
distribution system, reaction control jets, and electrical jet and pod heaters.  

The OMS provided propulsion for the Orbiter during the orbit phase of flight.  The OMS is used for 
orbit insertion, orbit circulation, orbit transfer, rendezvous, and deorbit.  Each OMS pod provided 
more than 1,000 pounds of propellant to the RCS.  Amounts available for crossfeed depended on 
loading and number of OMS starts during the mission.  


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PRIMARY JET PLUME

VERNIER JET PLUME

OMS ENGINE BURN



FRSI - FLEXIBLE REUSABLE SURFACE 
INSULTATION DETAIL
SCALE: 1-1/2” = 1’-0”

FRSI (FELT REUSABLE SURFACE 
INSULATION - NOMEX FELT

.20” THICK RTV SILICON 
ADHESIVE

ORBITER SHELL
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ORBITER TPS:
THERMAL PROTECTION SYSTEM

AFRSI - ADVANCED FLEXIBLE REUSABLE 
SURFACE INSULATION DETAIL
SCALE: 1-1/2” = 1’-0”

HRSI/ LRSI = HIGH/ LOW TEMPERATURE 
REUSABLE SURFACE INSULATION DETAIL
SCALE: 1-1/2” = 1’-0”

REAR TPS COVER
SCALE: 3/32” = 1’-0”

PORT TPS COVER (TYP.)
SCALE: 3/32” = 1’-0”

FRONT TPS COVER
SCALE: 3/32” = 1’-0”

BOTTOM/ TOP TPS COVER
SCALE: 3/32” = 1’-0”

REINFORCED CARBON CARBON (RCC) 
COVER DETAIL
SCALE: 3/4” = 1’-0”

NOSE SECTION A WING SECTION B

C9 COATED - CERAMIC COLLOIDAL 
SILICA + HIGH PURITY SILICA FIBERSINNER WOVEN GLASS 

LOWER TEMPERATURE 
FABRIC

AFRSI TYPICAL 
BLANKET SIZE

.20” THICK RTV 
SILICON

ORBITER SHELL

SILICA THREAD SEWN

OUTER WOVEN SILICA HIGH - 
TEMP FABRIC

LOW-DENSITY FIBROUS SILICA AND 
99.8% AMORPHOUS SILICA FIBERS 
1-2 MILS THICK

WATERPROOFING INJECTION HOLE
HRSI OR LSRSI TILE (COATED 
LI-900 SILICA)
FILLER BAR (COATED NOMEX FELT)
.0075 RTV 560 ADHESIVE

STRAIN ISOLATOR PAD (NOMEX FELT)
ORBITER SHELL (ALUMINUM SKIN)

A

The thermal protection system (TPS) was a passive system that consisted 
of various materials applied externally to the outer aluminum and 
graphite-epoxy skin of the Orbiter to prevent the skin from exceeding 350° 
F, primarily during Orbiter reentry.  

The TPS materials were designed to be reusable for up to 100 missions 
with routine refurbishment and maintenance. In addition to being durable 
and designed to withstand high reentry temperatures these materials 
could also withstand the extremely cold temperatures, around  minus 250° 
F, they were exposed to in the space environment. Because the TPS was 
the outermost layer it also established the aerodynamic profile of the Or-
biter in addition to acting as the heat sink.

LRSI

HRSI

KEY: KEY:

KEY:

KEY:

HRSI
LEADING 

EDGE SPAR

(INTERNAL 
INSULATION 

NOT SHOWN)

HRSI

COATED 
RCC TEE 
SEAL

COATED RCC 
LEADING EDGE 
PANEL

A-286 BOLTS & 
INCONEL BUSHINGS

A-286 BOLTS & 
INCONEL BUSHINGS

HRSI

INTERNAL 
INSULATION

ALUMINUM 
STRUCTURE

HRSI

RCC, TEE 
SEAL

RCC, NOSE 
CAP

LANDING 
GEAR DOOR

INCONEL 718 
FITTINGS

B

A



ENVIRONMENTAL CONTROL 
AND LIFE SUPPORT SYSTEMS

ELECTRICAL 
POWER SYSTEMS

AUXILIARY POWER

PRESSURE 
CONTROL 
SYSTEM

ATMOSPHERIC 
REVITALIZATION 

SYSTEM

ACTIVE THERMAL 
CONTROL SYSTEM

SUPPLY & 
WASTE WATER 

SYSTEM

POWER REACTANTS 
AND DISTRIBUTION

FUEL CELL 
POWER PLANTS

ELECTRICAL POWER 
DISTRIBUTION & 

CONTROL

FUEL 
TANK

AUXILIARY 
POWER UNIT

AUXILIARY POWER 
UNIT CONTROLLER

SSME GIMBAL

SSME CONTROL 
VALVES

AEROSURFACES

ET UMBILICAL 
RETRACT

LANDING GEAR

LANDING GEAR 
BRAKES

NOSE WHEEL 
STEERING


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H20 / FREON
HX

WASTE
H20

SUPPLY
H20

PRESSURE 
CONTROL 
SYSTEM

AIR/H20
HX

CABIN 
AIR

HEAT 
LOADS

HEAT 
LOADS

HEAT 
REJECTION 
SYSTEMS

PAYLOAD BAYCREW CABIN

CO2 
REMOVAL

O2/N2

N2

TO 
SPACE

H2O FREON

ATMOSPHERIC REVITALIZATION  SYSTEM ACTIVE THERMAL CONTROL SYSTEM

THE PRESSURE CONTROL 
SYSTEM MAINTAINS THE 
CREW COMPARTMENT AT 
14.7 PSIA WITH A 
BREATHABLE MIXTURE OF 
OXYGEN AND NITROGEN.  
NITROGEN IS ALSO USED 
TO PRESSURIZE THE 
SUPPLY AND 
WASTEWATER TANKS.

THE ATMOSPHERIC 
REVITALIZATION SYSTEM 
USES AIR CIRCULATION 
AND WATER COOLANT 
LOOPS TO REMOVE HEAT, 
CONTROL HUMIDITY, AND 
CLEAN AND PURIFY CABIN 
AIR.

THE ACTIVE THERMAL 
CONTROL SYSTEM 
CONSISTS OF TWO FREON 
LOOPS THAT COLLECT 
WASTE HEAT FROM THE 
ORBITER SYSTEMS AND 
TRANSFER THE HEAT 
OVERBOARD.

THE SUPPLY AND WASTE 
WATER SYSTEM STORES 
WATER PRODUCED BY THE 
FUEL CELLS FOR DRINKING, 
PERSONAL HYGIENE, AND 
ORBITER COOLING.  THE 
WASTEWATER SYSTEM 
STORES CREW LIQUID 
WASTE AND WASTEWATER 
FROM THE HUMIDITY 
SEPARATOR.  THE SYSTEM 
ALSO HAS THE CAPABILITY 
TO DUMP SUPPLY AND 
WASTEWATER OVERBOARD.

*NOT TO SCALE

*NOT TO SCALE
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DROGUE CHUTE

SYSTEMS TUNNEL

NOZZLE AND THRUST VECTOR CONTROL SYSTEM

4 SEPARATION MOTORS

MAIN PARACHUTES (3)

AFT SKIRT

AFT EXTERNAL TANK ATTACH RING

THERMAL CURTAIN
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FWD EXTERNAL TANK ATTACH POINT
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SOLID ROCKET BOOSTERS (SRB)

SRB LATERAL SECTION A-A
SCALE: 3/8” = 1’-0”

SYSTEM TUNNEL DETAIL
SCALE: 2” = 1’-0”

CASE STIFFENER RINGS
SCALE: 2” = 1’-0”

INTEGRATED ELECTRONIC 
ASSEMBLY (IEA)
SCALE: 2” = 1’-0”

FACTORY WELD JOINT
SCALE: 2” = 1’-0”

FIELD WELD JOINT
SCALE: 2” = 1’-0”

NOSE TO TANK
SCALE: 2” = 1’-0”

INITIATOR CHAMBER 
ASSEMBLY

LOADED CHAMBER 
ASSEMBLY

SAFE & ARM 
DEVICE

SRM INSULATED FWD. 
DOME

SILICA CLOTH 
PHENOLIC NOZZLE 
INSERT

INSULATED IGNITER 
ADAPTER

THERMAL CURTAIN

SUPPORT RING

ACTUATOR

FIXED HOUSING

NOSE INLET
ASSEMBLY

THROAT INLET
ASSEMBLY

AFT SKIRT
ASSEMBLY

FORWARD
EXIT CONE

AFT EXIT
CONE

NOZZLE EXTENSION

FUEL

A

A

LINEAR SHAPED 
CHARGE (LSC)

CABLE BRACKET

FLOOR PLATE AND 
INSULATED COVER

ABLATIVE COMPOUND 
(RT455)

SRM CASE

FASTENER

CABLE TIEDOWN 
STRAPS

HEATER POWER 
CABLES
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CAPTURE FEAT. 
O-RING

FIN CAVITY

PROPELLANT

FIN TIP

STAR POINT

CENTER-PERFORATED 
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O-RINGS

TEMP. SENSOR

SRB ROCKET AFT DETAIL
SCALE: 1/2” = 1’-0”

SRB LONGITUDINAL SECTION
SCALE: 3/16” = 1’-0”

SRB IGNITOR DETAIL
SCALE: 1” = 1’-0”

PROPELLANT
RUBBER INSULATION

PIN + RETENTION BAND

RESIN TECH. 455

CUSTOM SHIMS

FORWARD ROCKET MOTOR SEGMENT FORWARD/ CENTER SEGMENT AFT SEGMENTAFT/ CENTER SEGMENT
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EXTERNAL TANK ISOMETRIC

ORBITER FORWARD ATTACHMENT

ORBITER AFT ATTACHMENTS

SRB FORWARD ATTACHMENT

COMPOSITE NOSE CONE

CABLE TRAY, FAIRINGS AND PRESSURIZATION LINES

LIQUID OXYGEN FEEDLINE FAIRING

LIQUID OXYGEN FEEDLINE

LIQUID OXYGEN (LOX) TANK

INTERTANK
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LIQUID HYDROGEN TANK
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ET DETAILS AT INTERTANK
SCALE: 1” = 3’-0”
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ORBITER/ ET LH2 FLUID INTERFACE
SCALE: 1” = 1’-0”

ORBITER/ ET LO2 FLUID INTERFACE
SCALE: 1” = 1’-0”

ET SECTION E-E
SCALE: 1/8” = 1’-0”

LO2 TANK SECTION
SCALE: 1/8” = 1’-0”

INTERTANK TANK SECTION
SCALE: 1/8” = 1’-0”

LH2 TANK SECTION
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The Space Shuttle Main Engine (SSME) was designed for 55 missions.  The engines were generally referred to as the center (engine 1), left (engine 2), and 
right (engine 3).  The SSMEs were 14 feet long and 7.5 feet in diameter at the nozzle exit.  Each nozzle had an area ratio of 77.5:1.  Each SSME weighed 
approximately 7,000 pounds.

The SSME utilized four turbopumps to boost the pressure of its cryogenic propellants for preburner and main combustion chamber injection.  The design 
incorporated a controller with a health management system.  The five main control valves operated under hydraulic pressure and had redundant pneumatic 
control for failure scenarios.  Additionally, the engine featured a passive on-engine POGO oscillation suppression system attached to the low-pressure oxidizer 
duct (LPOD) to damp and prevent coupling of vehicle-to-engine low-cycle pressure oscillations.

Throughout its history, the SSME incorporated many design improvements.  Most large changes were incorporated in block upgrades.  Many limitations of the 
first manned orbital flight (FMOF) engines were addressed by the Phase I design, which first flew on STS-6.  Post-Challenger Return-to-Flight (STS-26R) 
brought the first flight of Phase II, which included modifications to the turbopumps, main combustion chamber, and avionics.  The Block I configuration which 
followed incorporated a new high-pressure oxygen turbopump, an improved powerhead, and a new heat exchanger.  The Block I configuration was first flown 
on STS-70.  Block IIA was first flown on STS-89.  It incorporated a large-throat main combustion chamber reducing system internal pressures and 
temperatures.  The last block upgrade was Block II, which added a new high-pressure fuel turbopump.  Block II first flew on STS-104.  The cumulative effects 
of these modifications were increased safety and reduced maintenance costs between flights.  Predicted reliability improved by a factor of four over the life of 
the program, and maintenance on the Block II engine was 57% less than on the Phase II engines.

Denotes Fuel (Liquid Hydrogen)

Denotes Oxidizer (Liquid Oxygen)

*NOT TO SCALE

*Note- This color scheme is primarily 
used to help distinguish the two 
main systems more clearly.  It is not 
a technical representation.
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